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tario; 10.00 a. m., southeast, Huron, Sault Ste. Marie section,
all others on Lakes Pepin; Superior, Michigan, and Huron
northwest; 5.00 p. m., Sault Ste. Marie section and Huron
changed to northwest; 10.45 p. m.,, continue northeast, Nar-
ragansett and Woods Holl section; 11.00 p. m., southeast,
Breakwator to Newport section, Boston and section; 8.00a.m.,
change to northwest, Sandusky, Cleveland, Buffalo, Oswago,
and section; 11.00 p. m., northwest, Norfolk and section,
NeWportNews, West Point, Baltimore. 10th, 10.10 2. m., storm
n'orthwest,' Lake Michigan, Marquette section, Houghtotr sec-
tion, continue; 10.00 a. m., continue, Duluth section, and
Ashland section, change to information,

In connection with low area. No. 1X the following signals
were ordered: 12th, 10.00 a. m., storm northwest, all stations
on Lukes‘ Superior, Michigan, Huron, and Pepin; 11,10 a. m,,
nformation from Erie to Oswego, from Detroit to Cleve-
land, southwest; 1.10) p. m., southwest signals from Krie fo
Oswego section; 5.15 p. m., changed to storm northwest,
La.keg Pepin and Superior, except Sault Ste. Marie section,
Mackinaw., 13th, 10.00 a. m., information, all stations on
Lakes Superior, Michigan, Huron, and Pepin; 11.10 a. m,,
southwest continued. 14th, 9.00 a. m., changed to north-
west, Buffalo.

In connection with low area No. X the following signals
Wwere ordered: 14th, 5.57 p. m., storm southeast, Marquette
gectlon‘, Sault Ste. Marie section, Green Bay, Escanaba, Man-

18tee; information at all other stations on Lakes Superior, |
| Woods IToll section.

l

Huron, and Pepin; 7.00 p. m., signals changed to storm north-
west, Popin, Ashland scction, Houghton section, Milwaukee
section, Chicago, Grand Haven section, Frankfort scction ;
P. m,, storm southwest, I.ake Lric and Detroit; 10.00
%’: M., storm southeast, Alpena and Port Huron; 11.00 p. m.,
sakes Huron and Lrie. 15th, 10.00 a. m., storm southwest,
on Lakp Ontario; 10.05 a. m., all stations on Lakes Supe-
"301’, Michigan, Huron, and Pepin changed to storm south-
west, excopt Duluth; 1.00 p. m., southwest signals, Break-
water to Boston section; information, Portland and East-
bort, Norfolk section to Baltimore; 6.00 p. m,, storm
fI?;)Ut.h\vest,,at, all stations on Lakes Superior, Michigan,
Cul_on_, and Pepin; 10.50 p. m., information from Corpus
hristi to New Orleans.
. n cc?nnection with low area No. X« the following signals
inefre Oldqred: 16th, 1.20 p. m., northwest signals, Galveston;
10rmation, Mobile and Pensacola; 10.15 p. m., northwest,
orpus Chris@i, Port Eads, New Orleans. ’
Werlé connection with low area No. _XI the following sigpals
o IOl‘dered: 18th, 11.12 a. m., information, all stations
1 Lakes Superior, Michigan, Huron, and Pepin; 10.35
{* m., storm northwest, Erie; 10.00 p. m.,, signals changed
0 northwest, Alpena, Port Huron, Marquette, Green Bay,

were ordered: 9th, 11.00 a. ny., southeast, Lakes Eric and On- | Sault Ste. Marie. 19th, 10.50 a. m., northwest, Oswego and
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section.

¢ In connection with low area No. XII the following signals
('were ordered : 19th, 5.50 p. m., storm southeast, Lakes Pepin,
Superior, and Michigan; 10.50 a. m., southeast, Detroit to
jBuﬂ'ulo. 20th, 11.10 a. m., southeast, Lake Ontario; 5.10 p.
m,, signals changed to storm northwest, l.akes Depin, Supe-
rior, and Michigan, and on Huron at daylight 21st; 10.15 p.
m., change to storm southwest, Toledo, Sandusky, Cleveland,
Buffalo.

? In connection with low areas No. XIIT and XI11lIa the fol-

lowing signals were ordered: 21st, 6.14 p. m., information,
[akes Pepin, Superior, and Michigan. 224, 10.00 a. m., in-
formation, Lake Huron. 23d, 10.30 a. m., storm southwest,
Cleveland, Erie, Buffalo, and Ontario; 1.40 p. m., informa-

 tion, Breakwater to New London and Boston to Kastport;

southwest signals Newport section to Woods Holl section.

[24th, 11.00 a. m., information, Ontario and Erie to Toledo;
[9.00 a. m., storm southwest, Buffalo; 9.55 n. m., storm south-

swest, Detroit; 10.00 a. m., storm northwest, Huron, Sault Ste.
lMarle, Grand Haven, and Frankfort section; information,

I‘wost shore of lLake Michigan and Marquette section; 9.45

p. m., storm northwest, Cleveland, Erio, Lake Ontario; 10.40

|- m., information, Breakwater to New London, Boston to
'Bastport; 10.45 p.m.,storm southwest, Newport section, Nar-

‘ragansett section, Woods Holl section.  25th, 9.10 &, m., north-
west signals, Breakwater to New London and Boston to Kast-
port; southwest changed to northwest, Newport section to

In connection with Jow area No, X1V the following signals
‘were ordered: 26th, 10.19 a. m,, information at Detroit, Tole-
do, Sandusky, Cleveland, Erie, Buffalo, Rochester, Oswego
‘section, and Oswego; 9.44 a. m., information, Duluth secction,
tstorm northwest, Pepin, Ashland section, Houghton section,
storm southeast, all other points; 12.00 m,, southwest signals,
Toledo to Oswego; 5.10 p. m., storm northwest, Duluth sec-
tion, Marquette section, Sault Ste. Marie section, and Lakes
!Huron and Michigan; 10.40 p. m.,change to northwest, Lakes

. Erie and Ontario; 10.30 p. m., southwest signals, Breakwater
[to Eastport.

| 27th, 5.00 p. m., northwest signals countinue,
|Sault Ste. Marie and Huron; 10.40 p. m., continue north-
iwest on Lakes Erie and Ontario. 28th, 12.00 m., northwest
signals, Breakwater to Eastport.

In connection with low area No, XV the following signals
were ordered : 28th, 6.12 p. m., storm southeast, Lakes DPe-
pin, Michigan, and Superior, except northeast at Duluth; 5.30
p. m., information, Lake Huron. 29th, 4.00 p. m., northeast
signal at Jupiter; 5.30 p, m., southeast storm, Houghton sec-
tion, Marquette section, Sault Ste. Marie section, Manistee
section, Frankfort, Kscanaba, Green Bay section, Mackinaw

section; elsewhere on Michigan and Huron, information. -

ATMOSPHERIC ELECTRICITY.

- GENERAL STATISTICS.
tics};(;ltable showing in detail for November, 1894, the statis-
ths me?etwe to auroras and thunderstorms is placed among
the toxt EIO}Iloglcal tables as No: XI, instead of being given in
whick. 'mei,e éretofore. It shows the number of stations from
of suoh Emt'orologlc reports were received, and the number
in ench & 1ons reporting thunderstorms(T) and auroras (A)
tate and on each day of the month.

THUNDERSTORMS.

inA t’}?entlon of the more severe thunderstorms reported dur-

ngiche month is made under *“Local storms.” The dates on

1st, 89 .I‘eports of thunderstorms were most numerous were:
1995 2d, 20; 16th, 13; 234, 49; 30th, 23,

The States where thunderstorm reports were most numer-
ous were: Alabama, Arkansas, Florida, Migsouri, South Caro-
lina, Tennessee, and Texas.

The States where the dates of thunderstorms were most
frequent were: Texas, where they were recorded on nine days;
Louisiana, on eight days; Iowa, on six days; South Carolina,
on five days.

DAMAGE BY LIGHTNING.

No reports of damage done by lightning during November

have been received.
. AURORAS.

The evenings on which bright moonlight must have inter-
fered with observations of faint auroras are assumed to be
the four days preceding and following the date of full moon,
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viz, from the 8th to the 16th, inclusive. On the remaining
twenty-one days of this month 74 reports were received, or
an average of 4 per day. The dates on which the reported
number especially exceeded this average were: 13th, 16th, and
24th, 8; 17th and 18th, 7. The States from which auroras
were reported by a large percentage of observers were: North
Dakota, 18; South Dakota, 8; Wisconsin,9. The States where
the dates of auroras were most numerous were: Iowa,6; Min-
nesota, 15.

CANADIAN DATA—THUNDERSTORMS AND AURORAS,

No thunderstorms reported.

Auroras were reported as follows: 1st, St. Andrews, N. B.;
i 2d, Father Point, Que., and Medicine Hat, Assin.; 16th, St.
1 Andrews, N. B,, Minnedosa, Man., and Prince Albert, Sask.;
17th, St. Andrews, N. B., Quebec, Que.; 18th, Sydney, N. S.,
Grand Manan, N. B, and Minnedosa, Man.; 19th, Quebec,
Que.;- 22d and 23d, Medicine Hat, Assin.; 25th, Qu'Appelle,
Asggin,, and 26th, Father Point, Que.

METEOROLOGY AND MAGNETISM.

The movements of our atmosphere are to be studied pri-
marily as problems in the mechanics and thermodynamics of
moving gases and vapors, but our knowledge of the empirical
relations between atmospheric phenomena and those of ter-
restrial magnetism hag been elucidated by a few special stu-
dents, and further studyin this direction has been recognized
by the Chief of the Weather Bureau as proper and desirable.
As the subject of atmospheric electricity, including that of
auroras and earth currents, has a small section in this Review,
Professor Bigelow has consented to contribute a section on
terrestrial magnetism.

THE COMPARISON OF TEMPERATURE WITH MAGNETIC HORIZON-
TAL FORCE.

By Prof. F. H. Bigrrow.

In response to the request of the Chief of the Weather Bu-
reau, the directors of the ohservatories at Toronto, Washing-
ton, and San Antonio have courteously undertaken to forward
to the Bureau, as promptly as possible, certain data from their
magnetograms, namely, the mean ordinates for the day from
twenty-four hourly readings of the horizontal force, the decli-
nation, and the vertical force, uncorrected for instrumental
errors and changes of temperature. - On days exhibiting very
disturbed magnetic conditions the hours and the values of
the maximum and minimum ordinates are given.

The object in collecting these data is to institute a compari-

son between the crude magnetic readings, particularly of the|.

bifilar, and the temperature changes at meteorological stations
in the Northwest. Ultimately such comparisons will show
how far unreduced magnetic ohservations may be available
for determining the direction and the intensity of the tem-
perature variations and other weather conditions hefore these
become fully developed, as given by the isotherms and iso-
bars of the daily weather maps. It has already been shown
that weather and magnetism conform on the average to a
normal type, but the problem of the synchronous changes
from day to day is still under advisement as a practical fea-
ture in forecasting. The original data are presented on Chart
V in a slightly reduced form, without further comment, thus
offering the reader an opportunity for individual study.

The columns headed Calgary, Williston, and Sioux City
give for each day, respectively, the mean of the 8 a. m. and
8 p. m. observations of temperature at the following groups
of stations: . ,

Calgary for Minnedosa, Qu’Appelle, Prince Albert, Swift
Current, Medicine Hat, Battleford, Edmonton, Calgary.

Williston for Valentine, Yankton, Huron, Pierre, Moor-
head, Bismarck, -Williston.

Sioux City for Springfield, Mo., Kansas City, Wichita, Con-
cordia, Omaha, Sioux City.

The average temperature for each group is reduced hack to
the origin, W.115°, N. 55°, by a correction for eastward drift
(see Amer. Jour. Sci., Dec., 1894). The first differences of
these numbers are taken; then the monthly mean of the first
differences for slope; then the variations on the slope; then
these latter are added successively throughout the month and
the accumulated sums give the ordinates of the curve for each
group; the mean of these three groups is taken and givesthe
curve in the upper part of Chart V; the monthly mean of
the ordinates is added with reverse sign to reduce to a true
datum line. Thus, the eastward drift and the slope have been
eliminated, and the variations reduced to a zero base line.

The magnetic data are treated in the same way as the tem-
peratures. The curve as plotted is the mean of the ordinates
of the three stations. It has been found that at least five
magnetic observations are required to eliminate local condi-
tions and to give a true valuc of the external impressed field,
though seven are better. By inspecting the columns it will
be seen that local variations disturb the curves in certain
cages. Hence,as the data now exists, the comparison can give
only partially accurate curves as to detail, though the main
features may be expected to appear. :

SPECIAL FEATURES OF THE NOVEMBER CURVES.

The slope for the temperature curves is zero; the reduction
to the zero base line 18 4 9; the factor for amplitude is 1.
The San Antonio magnetic curve is reduced for amplitude by
the factor }; for its slope 4+ 1 is added. The final means for
the three stations are reduced- by the factor 4 for the dates
November 13-19, inclusive, during which magnetic disturb-
ances prevailed; the reduction of the magnetic curve to a--
zero base line is 4~ 1. The function between temperature and
magnetic force is not a constant ratio, as is known by com-
paring winter and summer amplitudes; also, during disturb-
ances, the swing of the magnetic variation is wider than that
of the temperatures of the same period. As the object now is
to bring out the facts of synchronism and not the amplitude
function, we must resort to arbitrary factors till the nature
of that function is known.

The 26.68 day period began November 23, 1858,

Disturbances were reported on the following dates: Toronto,
November 12, 13 ; Washington, November 13, 14; San Antonio,
November 13, 14, 15, 17, 19.

SUNSHINE AND CLOUDINESS.

GENERAL REMARKS.
The quantity of sunshine, and therefore of heat, received by
the atmosphere is a fundamental factor in meteorology; the
quantity received by the atmosphere as a whole is very nearly

constant from year to year, but the proportion received by
the surface of the earth depends largely upon the absorption
by the atmosphere and varies with the distribution of cloudi-
ness. The sunshine is now recorded automatically at about



